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DETAILED ACTION 

Election/Restrictions 

1 . Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 1-18, drawn to a method, classified in class 427, subclass 569. 

II. Claims 19-26, drawn to a product, classified in class 438, subclass 1+. 
The inventions are distinct, each from the other because of the following reasons: 

2. Inventions I and II are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1) that the 
process as claimed can be used to make other and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In the instant case the SiOxNy film can be made using a materially 
different process such as a sputtering process. 

3. Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 

4. During a telephone conversation with B. Todd Patterson on January 20, 2006 a 
provisional election was made with traverse to prosecute the invention of Group 1 , 
claims 1-18. Affirmation of this election must be made by applicant in replying to this 
Office action. Claim 19-26 are withdrawn from further consideration by the examiner, 
37 CFR 1.142(b), as being drawn to a non-elected invention. 

5. Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 



Application/Control Number: 10/736,061 Page 3 

Art Unit: 1762 

or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 .17(i). 



Specification 

6. The disclosure is objected to because of the following informalities: In paragraph 
0031 it states "load locks 102 or 104" this seems to be a typographical error and should 
read load locks 104 or 106. In paragraph 0033 it says "load locks 302 or 304" it should 
read load lock 304 or 306. 

Appropriate correction is required. 

Claim Rejections ■ 35 USC §112 

7. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

8. Claim 1 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

In claim 1 the applicant claims forming a SiO x N y gate dielectric but does not define x or 
y in the claim therefore it is not clear as to what type of gate dielectric is being formed. 
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Claim Rejections - 35 USC § 102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

10. Claims 1-3, 5, and 7-9 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Cheng et al. (US 6649538). 

Cheng et al. discloses a method for forming a nitrided gate oxide on a silicon 
substrate by first forming a silicon dioxide layer over the silicon substrate (abstract); 
followed by a nitriding annealing process in an ambient including NH 3 (column 4, lines 
39-42); and then exposing the gate oxide to a plasma nitriding treatment comprising a 
nitrogen source (column 4, lines 56-63 and column 5, lines 7-10) as required by claim 
1. The method includes the step of annealing the structure after exposing it to the 
plasma (column 6, lines 10-30) as required by claim 2. The annealing can be 
performed in an oxygen containing atmosphere (column 6, lines 10-15, 19, and 22) as 
required by claim 3. The nitrogen source in the plasma nitriding treatment is N 2 
(column 5, lines 7-8) as required by claim 5. The substrate is exposed to plasma at a 
pressure of ImilliTorr to about 50 milliTorr (column 5, lines 2-5) as required by claim 7. 
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The silicon dioxide layer can be formed by oxidizing a top surface of the silicon 
substrate (column 4, lines 14-26) as required by claim 8. Heating the structure in a NH 3 
atmosphere nitrites the structure without incorporating oxygen (column 4, lines 41-42) 
as required by claims 9. 

Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. Claims 10-12, 14, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cheng et al. as applied to claims 1-3, 5, and 7-9 stated above in view 
of Kiryu et al. (US 2004/0053472 A1). 

The teachings of Cheng et al. as applied to claims 1-3, 5, and 7-9 are as stated 

above. 

Cheng et al. does not teach using an integrated system to form the SiO x N y where 
the structure is heated in a NH3 atmosphere in a first processing chamber then 
transferred to a second chamber where it is exposed to a plasma as required by claim 
10. 
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Kiryu et al. discloses an apparatus for film formation of a gate insulator, which 
enables the formation of a gate of a high dielectric constant material using a cluster tool 
[0005]. The cluster tool performs various kinds of processes for an object such as film 
forming, annealing and removal of natural oxide film [0134]. The tool consists of 
processing chambers in which various processes can be performed a transfer chamber, 
load lock chamber, and a transfer arm that delivers the object to each processing 
chamber and once the film is formed the substrate is removed from the processing 
chamber. Using the cluster tool to form a gate insulator prevents contamination of the 
object by the atmosphere. When this apparatus is used for film formation of a gate 
insulator the process can be carried out successively with low burden [0143]. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to perform the process taught by Cheng et al. in the apparatus of 
Kiryu et al. where a first processing chamber is used for heating the substrate in an NH 3 
atmosphere; a second chamber is used for exposing the substrate to a plasma 
containing a nitrogen source. One would have been motivated to do so because Cheng 
et al. discloses a method for forming a high dielectric constant gate insulator (SiO x N y ) 
and Kiryu et al. teaches that the apparatus can be used to form a high dielectric 
constant gate insulator such as SiO x N y using a substrate that has a layer of silicon 
dioxide [0014] where the insulator is not contaminated by the atmosphere and is formed 
with low burden and Kiryu et al. further states that the processing chambers of the 
apparatus can be used to perform the processes that are used by Cheng et al. to form 
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the film (such as annealing and film forming) therefore one would have a reasonable 
expectation of success in forming the SiO x N y film without contamination of the film as 
well as with low burden. 

Cheng et al. further teaches the step of annealing the substrate after exposing it 
to plasma (column 6, lines 10-30). Therefore it would have been obvious to transfer the 
substrate to a third processing chamber in order to perform the annealing step as 
required by claim 11. Cheng et al. discloses annealing the substrate in an atmosphere 
of 0 2 (column 6, lines 10-15, 19, 22) as required by claim 16. Cheng et al. teaches that 
the silicon dioxide film is formed by oxidation (column 4, lines 14-26) and Kiryu et al. 
discloses that the processing chambers of the apparatus can be used for film forming 
and that a silicon dioxide layer is formed first before the formation of the SiO x N y film 
[0014] therefore it would have been obvious to have a processing chamber for forming 
the silicon dioxide layer as required by claims 12 and 14. 

13. Claims 4 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cheng et al. in view of Kiryu et al. as applied to claims 1 and 16 above in view of Niimi 
et al. (US 6548366 B2). 

The teachings of Cheng et al. in view of Kiryu et al. as applied to claims 1 and 16 are as 
stated above. 
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Cheng et al. in view of Kiryu et al. does not teach annealing the structure in an 
inert or reducing atmosphere before annealing in an atmosphere comprising 0 2 as 
required by claims 4 and 17. 

Niimi et al. discloses a method of two step annealing a silicon dioxide layer to 
form an uniform nitrogen profile within the layer. In the method disclosed a silicon 
dioxide layer is exposed to a nitrogen - containing plasma and reoxidized and annealed 
to stabilize the nitrogen distribution, heal plasma-induced damage and reduce interfacial 
defect density (abstract). The annealing and re-oxidation step consists of annealing the 
structure in a mixture of H 2 and N 2 gas then annealing it in a mixture of 0 2 and N 2 gas to 
heal plasma-induced damage after nitrogen containing plasma exposure. Niimi et al. 
further discloses that these two steps are executed consecutively without substantial 
delay between them (column 6, lines 14-35). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the process taught by Cheng et al. to include the step of 
annealing the structure in an inert atmosphere before annealing in an atmosphere of 0 2 . 
One would have been motivated to do so because both Cheng et al. and Niimi et al. 
disclose processes for forming an SiO x N y film that include using a silicon substrate with 
a silicon oxide film; exposing it to a plasma with a nitrogen source; and annealing in an 
oxygen atmosphere and Niimi et al. further discloses that by annealing in an inert 
atmosphere then in an atmosphere of 0 2 heals plasma-induced damage as well as 
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stabilize the nitrogen distribution in the film therefore one would have a reasonable 
expectation of success in forming the SiO x N y film with stabilized nitrogen distribution 
and that is healed from the damage induced by plasma. 

14. Claims 6 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cheng et al. in view of Kiryu as applied to claims 1 and 10 above, and further in view of 
Ibok (US 2001/0049186). 

The teachings of Cheng et al. in view of Kiryu et al. as applied to claims 1 and 10 
are stated above. 

Cheng et al. in view of Kiryu et al. does not disclose heating the substrate in an 
atmosphere of NH 3 at a temperature of at least 700°C and at a pressure less than about 
100 Torr as required by claim 6 or placing the substrate in a cooling chamber after 
heating and before exposing it to a plasma as required by claim 18. 

Ibok discloses a method for making a gate insulator on a silicon substrate, which 
includes the steps of forming a thin oxide film on the substrate then annealing the 
substrate in ammonia at a temperature up to 1 100°C (abstract and [0017]). 
It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the process of Cheng et al. in view of Kiryu et al. by 
heating the substrate at the temperatures disclosed by Ibok. One would have been 
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motivated to do so because Cheng et al. in view of Kiryu et al. disclose a method for 
forming a gate insulator by heating a silicon substrate with a silicon oxide layer thereon 
in an atmosphere of NH3 to incorporate nitrogen in to the film but does not teach the 
annealing temperature and Ibok also teaches the same process with the goal of 
establishing a nitrogen concentration within the film [0017] therefore one would a 
reasonable expectation of success in forming the SiO x N y film. 

The pressure limitation is not taught by Cheng et al. discloses that the plasma 
process occurs at a pressure of about 1 milliTorr to about 100 milliTorr (column 4, lines 
61-63). One would have been motivated to heat the substrate at these pressures in 
order to use the same processing chamber for two steps, which would result in less time 
to form the SiO x Ny layer. 

In regards to claim 18, where the applicant requires the use of a cool down 
chamber after heating and before transferring to a second processing chamber, It would 
have been obvious to one having ordinary skill in the art to include a cool down 
chamber when going from a heating step where the temperature can get up to 1 100°C 
to a step where the substrate is being exposed to a plasma at a temperature of about 
300 - 400°C (Cheng et al. column 4, lines 64 - column 5, lines 1-5). 
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15. Claims 13 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cheng et al. in view of Kiryu et al. as applied to claims 1 and 19 above, and further 
in view of Burriham et al. (US 6649538 B1). 

The teachings of Cheng et al. in view of Kiryu et al. as applied to claims 1 and 19 
are as stated above. 

Cheng et al. in view of Kiryu et al. does not disclose forming a polysilicon layer 
on the substrate as required by claims 13 and 15. 

Burnham et al. discloses a method for forming a MOSFET transistor, which 
includes a silicon substrate, and a polysilicon gate formed on top of a thin gate dielectric 
layer where the thin gate dielectric layer is silicon oxynitride (column 1, lines 17-25). 

It would have been obvious to one having ordinary skill at the time the invention 
was made to modify the process taught by Cheng et al. in view of Kiryu et al. to include 
the step of forming a polysilicon gate layer on top of the silicon oxynitride. One would 
have been motivated to do so because Cheng et al. discloses that this process of 
forming a SiO x N y film can be used for a MOSFET where a gate electrode is formed over 
a gate dielectric and Burnham et al. teaches that the polysilicon (gate electrode) can be 
formed over a thin gate dielectric layer (SiO x N y ) therefore one would have a reasonable 
expectation of success in forming the MOSFET. 
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In regards to claim 15, where the applicant requires that the substrate is 
transferred to a fifth processing chamber that is external to the integrated processing 
system where the polysilicon layer is deposited, it would have been obvious to one 
having ordinary skill in the art that to transfer the substrate to another processing 
chamber because Kiryu et al. discloses that the substrate can.be removed from the 
process after the formation of the gate electrode (SiO x N y ). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cachet I. Sellman whose telephone number is 571-272- 
0691. The examiner can normally be reached on Monday through Friday, 7:00 - 
4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on 571-272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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